We describe an unusual patient presenting with a history of refractory hypertension and hypokalemia. Initial screening tests for adrenal hypertension were consistent with primary aldosteronism and an abdominal computed tomography scan showed an 8-mm left adrenal mass. However, adrenal venous sampling revealed markedly suppressed plasma aldosterone in the left adrenal vein but increased plasma aldosterone in the right adrenal vein. Therefore, on the basis of the clinical, radiographic, and laboratory findings, we concluded that the patient had a nonfunctioningadrenocortical adenoma on the left and an aldosterone-producing adrenocortical adenoma on the right, with the aldosteronoma resulting in hypertension and hypokalemia. Right adrenalectomy decreased the hypertension and corrected the hypokalemia. The right adrenal contained a 7-mm nodule microscopically consistent with the diagnosis of a cortical adenoma. The case highlights key steps and potential pitfalls in the evaluation of adrenal hypertension. 
18-OHB
adrenalectomy, but responds to physiological maneuvers in the same manner as the hyperplastic glands (2) (3) (4) .
The signs and symptoms of primary aldosteronism are often subtle; therefore, this diagnosis should be considered when spontaneous hypokalemia or easily provoked hypokalemia (hypokalemia induced by the administration of large amounts of NaCl for 3-5 days, or more severe hypokalemia than that expected during usual treatment with diuretics) is observed in a patient with hypertension (3, 5) . Hypokalemia appears to be the most consistent detectable biochemical manifestation in primary aldosteronism, and is seen in -80-90% of patients with this disorder (5) . Hypokalemia is a consequence of renal potassium wastage, as a result of the action of aldosterone on the renal distal tubule. A detailed account of the mechanisms of action of aldosterone, at the molecular level, is provided by Horisberger and Rossier (6 Table 1 . In addition to aldosterone, cortisol was measured (without corticotropin stimulation) simultaneously to confirm the adrenal vein as the site of sampling. As shown in Table 1 Once the diagnosis of primary aldosteronism has been confirmed, it is essential to identify and localize the adrenal lesion because the therapy is distinctly different for APA and IHA, the two lesions that make up the majority of cases of primary aldosteronism. The treatment of choice for patients with APA is unilateral total adrenalectomy. Hypokalemia is often corrected immediately after surgery, whereas hypertension may persist for as long as 4-6 weeks after surgery, requiring at least one antihypertensive medication to adequately control blood pressure. Although the vast majority of patients with an APA will show some improvement in control of blood pressure after the operation, the overall long-term cure rates with unilateral adrenalectomy appear to be -70% (3). In contrast, the cure rate of hypertension in patients with IHA after unilateral or bilateral adrenalectomy is only -20% (3). Therefore, the current recommended treatment for IRA, as well as for poor surgical candidates, is pharmacological therapy, with the use of a potassium-sparing agent (e.g., spironolactone) as the first-line drug of choice. Second-step agents, which indude calcium channel antagonists, thirnides, and angiotensin-converting enzyme inhibitors, may also be required in some patients to achieve adequate blood pressure control. Interestingly, the response to spironolactone, a specific competitive antagonist of aldosterone, in a patient with hypertension may be an important predictor of the ultimate outcome of therapy (10) . Administration of spironolactone in large doses (400 mg) for 3 weeks to patients with hypertension caused by either an APA or a lesion that mimics the APA response to unilateral adrenalectomy reduces the blood pressure significantly. and upright posture will increase aldosterone as a result of increased renin production. In APA, renin is suppressed and, therefore, no increase in PAC with upright posture between 0800 and 1200 is seen. Instead, there may be a paradoxical decrease in PAC as a consequence of the diurnal decrease in corticotropin, a hormone to which adenomas appear to be quite sensitive. In contrast, IRA appears to be much more sensitive to small changes in angiotensin II, which occur when subjects assume upright posture. Therefore, although renin is suppressed, it appears that upright posture increases renin sufficiently to increase PAC. A measurement of blood cortisol must be obtained concurrently to confirm the normal diurnal decrease in corticotropin. Thus, if a decrease in cortisol is seen after a patient is upright and ambulatory for 4 h in the morning, then an increased aldosterone is more meaningful. Although postural studies and measurement of 18-OHB may be helpful in distinguishing APA and IHA, some physicians may be more reluctant to perform these studies when a CT scan reveals and persistent hypokalemia. The excellent response of this patient's blood pressure and hypokalemia to unilateral adrenalectomy strongly supports the diagnosisof an aldosterone-producing adenoma.
Results of the
Axelrod and Vickery (13) presented the case of a 52-year-old man with persistent hypertension and hypokalemia who was found to have a unilateral reninresponsiveAPA, as an ifiustration of the difficulty that can arise in distinguishing APA from IRA. The patient was found to have primary aldosteronism from a reninresponsive APA, an uncommon lesion that mimics an APA morphologically and in response to unilateral adrenalectomy but which responds to physiological maneuvers in the way that hyperplastic glands do in IHA. Therefore, although a large adenoma is seen on CT scanning and strongly suggests the presence of an APA, the results of functional studies, induding measurement of plasma 18-OHB and postural studies, will be most consistent with IRA.
Our case brings to attention yet another difficulty that may be encountered in distinguishing APA from IHA. As previously discussed, the simultaneous occurrence of a unilateral APA and contralateral is not routinely performed in this institution unless there remains a question of the diagnosis.
In conclusion,the syndrome of primary aldosteronism should be considered in a patient with refractory hypertension and hypokalemia and, accordingly, should be thoroughly investigated through a series of screening tests, followed by an aldosterone suppression test to confirm the diagnosis. Thereafter, distinguishing unilateral from bilateral adrenal disease is essential to provide appropriate therapy. However, as we have discussed, several difficulties can be encountered in distinguishing APA from IHA, ultimately, the careful consideration of all clinical, radiographic, and laboratory findings is necessary in arriving at the correct diagnoWe thank Anne Roberts for her helpful discussion of the radio logic procedures concerning this case.
